-t 6 Thermostability increased by excess l i g a n d
Binding c h a r a c t e r i s t i c s Ka f o r 250HD3 (4C,pH 7.4) 1D8M-I 1 0 8~-l 1 0 8~-I n b i n d i n g s i t e s 1 1 1
Tendency t o polymerisation t I n t e r a c t i o n w i t h a cytosol i c p r o t e i n The concentration o f DBP i s h i g h i n the three species (6 t o 13 M) so t h a t l e s s than 3% o f a l l binding s i t e s are normally o c c u p i e t The r e g u l a t i o n o f t h e serum concentration i s q u i t e d i s s i m i l a r i n the t h r e e species. There i s l i t t l e age-dependent v a r i a t i o n i n man and c h i c k b u t an important increase i n serum DBP i n the growing r a t . Estrogens increase the DBP l e v e l i n man (and probably a l s o the chick) whereas i n the r a t androgens increase t h e DBP concentration. The v i t a m i n D s t a t u s does n o t i n f l u e n c e t h e DBP l e v e l i n any o f the species. Human and r a t DBP are g e n e t i c a l l y heterogenous, coded by a p a i r of codominant autosomes. Human OBP was t h e r e f o r e previously known as "group-specific component o r Gc".
The s i g n i f i c a n c e o f t h e serum t r a n s p o r t p r o t e i n f o r vitamin D can probably be searched i n i t s h i g h a f f i n i t y and high capacity f o r 25-hydroxyvitamin D. DBP t h e r e f o r e f u n c t i o n s as a storage p r o t e i n accumulating 25-hydroxyvitamin D during periods o f access t o vitamin D and releases i t , t h e r e a f t e r , very slowly f o r b i o l o g i c a l a c t i v a t i o n o r i n a c t i v a t i o n i n the kidney. DBP i s a l s o very important i n the placental t r a n s f e r o f 25-hydroxy-vitamin D: since the human neonatal DBP l e v e l i s o n l y h a l f t h a t o f the mother, t h e neonatus also has o n l y h a l f the c i r c u l a t i n g reserve o f 25-hydroxyvitamin D. The DBP l e v e l remains constant i n most diseases, except i n c i r r h o s i s o f the l i v e r and nephrotic syndrome. Hypovitaminosis D occurs i n the l a t t e r disease due t o t h e continuous l o s s o f 25-hydroxyvitamin D together w i t h the l o s s o f DBP i n t h e u r i n e .
Serum DBP a l s o i n t e r a c t s w i t h an ubiquitous i n t r a c e l l u l a r p r o t e i n t o form the 6S i n t r a c e l l u l a r b i n d i n g p r o t e i n b u t the s i g n i f i c a n c e of t h i s complexation remains t o be explored. Viruses can o n l y mu1 t i p l y i n an i n t e r n a l c e l l u l a r environment. They 1 ack subcel l u l a r organelles such as n u c l e i , mitochondria, ribosomes as w e l l as cytoplasmic components t h a t are necessary f o r the synthesis of t h e i r own s t r u c t u r a l components: n u c l e i c acids (RNA o r DNA), pnoteins, carbohydrates and l i p i d s . Thus, viruses cannot m u l t i p l y b u t must be r e p l i c a t e d by t h e c e l l s t h a t they invade. The e s s e n t i a l steps o f v i r u s r e p l i c a t i o n are s i m i l a r f o r a1 1 v i r u s classes: f i r s t , a v i r u s p a r t i c l e ( v i r i o n ) must a t t a c h t o the o u t e r surface o f the h o s t c e l l . Next, i t penetrates the c e l l membrane and enters t h e cytoplasmic environment. Some o r a l l o f t h e o u t e r surface l a y e r s o f the v i r u s (envelope and capsid) are removed, so t h a t the v i r a l genome (DNA o r RNA) becomes accessible t o the c e l l u l a r organelles and enzymes which w i l l i n i t i a t e the r e p l i c a t i o n process. Some o f the genetic information i s used t o synthesize v i r u s -s p e c i f i c enzymes (polymerases) which are necessary f o r t h e r e p l i c a t i o n o f the v i r a l n u c l e i c acid. Other p a r t s o f t h e v i r a l genome code f o r t h e s t r u c t u r a l proteins. The newly synthesized v i r a l n u c l e i c a c i d and p r o t e i n s are then assembled (maturation) i n t o new v i r a l p a r t i c l e s which may leave the c e l l s e i t h e r by simple c e l l l y s i s o r by a budding process a t the membranes o f the outer c e l l surface o r i n the endoplasmic r e t i c u l u m .
This basic s t r a t e g y o f v i r u s i n f e c t i o n s leaves ample space for v a r i at i o n s depending on whether the v i r a l genome i s composed o f DNA o r RNA, on whether i t i s double-o r single-stranded, l i n e a r o r c i r c u l a r , monol i t h i c o r fragmented. The parental RNA may e i t h e r be d i r e c t l y used by ribosomes (+ strand viruses), o r i t may f i r s t need t r a n s c r i p t i o n i n t o a complementary strand ( -strand viruses). Enveloped viruses probably r e q u i r e the synthesis o f s p e c i f i c carbohydrates and 1 i p i d s .
Depending on the genetic make-up o f t h e host c e l l and on the conditions o f i n f e c t i o n , the v i r u s c y c l e may be productive ( i . e . many new i n f e ct i o u s p a r t i c l e s are released by each i n f e c t e d c e l l ) o r i t may be r e s t r i c t i v e , o r even abortive.Some viruses may remain l a t e n t l y present i n c e l l s over a long time and over a l a r g e number o f generations. Sever a l mechanisms f o r such c h r o n i c i t y o f v i r u s i n f e c t i o n have been discovered. Certain taxa o f viruses have the unique c a p a b i l i t y t o i n t e g r a t e t h e i r genome, o r a fragment thereof, i n t o t h a t o f t h e c e l l . Chronic i n f e c t i o n s may a l s o be maintained by t h e generation o f d e f e c t i v ei n t e r f e r i n g (DI) p a r t i c l e s , which contain only p a r t o f the v i r u s genome, b u t which are r e p l i c a t e d when they are present i n c e l l s , along
complete v i r u s p a r t i c l e s . I n general the small s i z e o f t h e OIgenome allows i t t o be r e p l i c a t e d more r a p i d l y than t h e i n t a c t genome and hence competes s t r o n g l y f o r the polyrnerases. !n c e r t a i n conditions, 0 1 -p a r t i c l e s can a l t e r the l y t i c pathwayof i n f e c t i o n and r a p i d l y estab l i s h p e r s i s t e n t i n f e c t i o n s i n which t h e c e l l s s u r v i v e b u t c a r r y i n them considerable amounts o f v i r u s antigens. This i s an important area i n v i r o l o g y to-day as i t may be r e l a t e d t o the development o f longterm degenerative diseases which may have a v i r a l e t i o l o g y . SLOW VIRUS DISEASES OF THE CENTRAL NERVOUS SYSTEM V. TER MEULEN I n s t i t u t e filr V i r o l o g i e und Immunbiologie, U n i v e r s i t y o f Wijrzburg
Wirzburg , F.R. Germany
During the l a s t 3 decades a new concept o f an i n f e c t i o u s process has been derived by studying c e r t a i n CentralNervous System (CNS) diseases i n animals. These i n f e c t i o n s are characterized by an incubation p e r i o d l a s t i n g f o r many m o n t k t o years and by a p r e d i c t a b l e , p r o t r a c t e d c l i n i c a l course u s u a l l y leading t o death. I t has been found t h a t these disorders, which are r e f e r e d t o as slow v i r u s diseases, are r e l a t e d t o unconventional and conventional agents, both of which have been associated w i t h n a t u r a l l y occurring diseases i n animals and man. Oligoclonal IgG, synthesized l o c a l l y i n the c e n t r a l nervous system, i s commonly demonstrable i n the cerebro-spinal f l u i d i n subacute s c l e r o s i n g panencephalitis and some o t h e r v i r a l c e n t r a l nervous system i n f e c t i o n s and i n m u l t i p l e s c l e r o s i s .
From a p e d i a t r i c p o i n t o f view, o n l y SSPE and PRP are o f i n t e r e s t , since the o t h e r slow v i r u s diseases are u s u a l l y n o t seen i n c h i l d r e n SSPE i s caused by a measles v i r u s i n f e c t i o n . Measles v i r u s ( r e f e r e d t o SSPE v i r u s ) has been i s o l a t e d from CNS and lymphoid t i s s u e . Moreover the p a t i e n t s reveal a pronounced antimeasles hyperimmunresponse which i s pathognomonic f o r t h i s d i s o r d e r . V i r o l o g i c a l studies i n d i c a t e t h a t SSPE viruses are r e l a t e d b u t n o t ident i c a l w i t h t y p i c a l v i r u s i s o l a t e d from acute measles. A t t h e present s t a t e o f i n v e s t i g a t i o n , SSPE i s considered a l a t e complication
Extensive studies o f cerebro-spinal f l u i d and b r a i n t i s s u e i n subacute sclerosing panencephalitis showed t h a t the b u l k o f the o l i g o c l o n a l IgG i s measles v i r u s -s p e c i f i c antibody. A p r i n c i p a l l y s i m i l a r associat i o n o f 01 igoclonal cerebrospinal f l u i d -I g G w i t h v i r u s -s p e c i f i c a n t ibody a c t i v i t i e s was observed i n progressive r u b e l l a v i r u s panencep h a l i t i s , herpes simplex e n c e p h a l i t i s and mumps meningi t i s . These f i n d i n g s i n d i c a t e t h a t the occurrence o f o l i g o c l o n a l IgG i n the cerebro-spinal f l u i d i n v i r a l c e n t r a l nervous sytem i n f e c t i o n s r e f l e c t s a s p e c i f i c antibody response t o v i r u s antigens i n the c e n t r a l nervous system.
I n some cases o f subacute sclerosing panencephalitis and o t h e r c e n t r a l nervous system i n f e c t i o n s , a l o c a l synthesis o f small amounts o f o l i g oclonal antibodies t o viruses o t h e r than t h a t causing the disease was observed. This suggests t h a t the immunizing d r i v e caused by a v i r u s i n f e c t i n g the c e n t r a l nervous system sometimes may lead t o an a c t iv a t i o n o f c e l l clones producing a n t i bodies t o unrelated antigens. Such mechanisms may be r e l e v a n t i n e x p l a i n i n g the l o c a l synthesis i n the c e n t r a l nervous system o f o l i g o c l o n a l antibodies t o various viruses i n m u l t i p l e s c l e r o s i s .
